Objective: The present study attempted to assess the evidence of use of protective behavioral strategies (PBS) as a mediator in the relationship between drinking motives and alcohol outcomes. Specifically, to understand various statistical approaches in modeling this proposed mediation model (e.g., drinking motives to PBS use to alcohol outcomes), we tried to replicate models based on earlier research. Method: To maximize the robustness of our replication attempts, we conducted each replication attempt across two distinct data sets whenever possible. Participants were recruited from psychology department research pools at a large southeastern U.S. university (Sample 1; n = 774) and a large southwestern U.S. university (Sample 2; n = 594). We matched the original articles' analytic procedures as closely as possible including overall analysis approach, measurement of variables, and inclusion/exclusion criteria. Results: Consistent with previous studies, we found that PBS use may be a mechanism through which both positively reinforcing (i.e., social and enhancement) motives and coping motives relate to alcohol outcomes (e.g., alcohol-related consequences). Specifically, students who tend to drink for these specific motives appear to use fewer PBS, which may place them at risk for heavier, more problematic drinking. Conclusions: Our results suggest that when drinking motives are examined separately, they demonstrate differential relationships with PBS use and alcohol outcomes. Overall, it is clear that PBS use plays a role in the drinking motives-alcohol outcomes relationship, but this role varies by type of motive. (J. Stud. Alcohol Drugs, 76, 872-883, 2015) 
T HE NATIONAL INSTITUTE on Alcohol Abuse and Alcoholism (NIAAA; 2015) has recognized alcohol misuse as the most important health hazard for college students because of the high rates of heavy drinking, negative alcohol-related consequences (ARC), and prevalence of alcohol use disorders. Motivation models of alcohol use (Cooper, 1994; Cox & Klinger, 1988) posit that drinking motives are the most proximal antecedent to alcohol use involvement (i.e., the decision to drink), and different drinking motives are associated with different patterns of alcohol consumption. Based on the Cox-Klinger model, drinking motives are defined by two primary dimensions: source of motivation (internal vs. external) and type of reinforcement (positive vs. negative).
Internal, or mood-related, motives include positively reinforcing motives (i.e., to enhance one's mood: enhancement) and negatively reinforcing motives (i.e., to reduce one's negative mood: coping). External motives include positively reinforcing motives (i.e., to improve social interactions: social) and negatively reinforcing motives (i.e., to avoid negative social interactions or avoid peer disapproval: conformity).
Based on multivariate analyses across scores of studies, it seems that internal motives (i.e., enhancement and coping) are most strongly related to alcohol use, and negatively reinforcing motives (i.e., coping and conformity) are most directly related to ARC (Ham & Hope, 2003; Kuntsche et al., 2005) . Whereas enhancement motives tend to have a significant indirect effect on ARC via increased alcohol use, social motives are generally only modestly related to alcohol use and not strongly related to ARC. Although exceptions can be found, the most consistent relationship is that coping motives are directly related to ARC even when alcohol use and numerous other putative antecedents to alcohol use involvement including personality traits, emotional functioning, and other individual difference variables are controlled for (Ham & Hope, 2003; Kuntsche et al., 2005) . Given the strength of these associations, it is imperative to understand more manipulable factors that can explain these associations.
Protective behavioral strategies (PBS) are "behaviors used immediately prior to, during, and/or after drinking that reduce alcohol use, intoxication, and/or alcohol-related harm" (Pearson, 2013 (Pearson, , p. 1030 . Reviews have demonstrated that PBS use is robustly negatively associated with a range of alcohol outcomes including alcohol use and ARC (Pearson, 2013; Prince et al., 2013) . PBS use has also been examined as a mediator of the association between a wide range of variables and alcohol outcomes including impulsivity-like traits (Pearson et al., 2012b) , conscientiousness (Martens et al., 2009) , age at first alcohol use (Palmer et al., 2010) , selfregulation (D'Lima et al., 2012) , and depressive symptoms (Martens et al., 2008) .
Multiple researchers have examined whether PBS use mediates drinking motives-alcohol outcome associations. Although researchers have found support for PBS use mediating drinking motive-alcohol outcome associations (Ebersole et al., 2012; LaBrie et al., 2011; Martens et al., 2007a) , the statistical and measurement approaches of each of these studies have varied. For example, LaBrie et al. (2011) examined a single latent factor of PBS use as a mediator of the association between a latent factor of drinking motives and a latent factor of alcohol outcomes. Ebersole et al. (2012) and Martens et al. (2007a) examined a single composite score and a single latent factor of PBS use, respectively, as a mediator of the associations between distinct drinking motives and alcohol outcomes.
The purpose of our study was to extend research on the associations among drinking motives, PBS use, and alcohol outcomes. We attempted to replicate previous research that has indicated that PBS use statistically mediates drinking motives-alcohol outcomes associations. Given its malleability and proximity to drinking occasions, PBS use may help to explain how drinking motives relate to alcohol outcomes. Moreover, to understand various statistical approaches in modeling this proposed mediation model (drinking motives → PBS use → alcohol outcomes), we attempted to replicate models based on LaBrie et al. (2011 ), Martens et al. (2007a , and Ebersole et al. (2012) . These distinct models differed in whether latent variables or composite measures were used, whether specific facets of drinking motives were examined in a single model or separate models, and what alcohol outcomes were examined.
As the field has not come to a consensus regarding how these associations should be modeled, we aimed to examine these distinct modeling strategies using multiple independent samples. We followed the statistical procedures reported by the original authors and compared the models in terms of replicability and conceptual clarity.
Method

Participants and procedure
To maximize the robustness of our replication attempts, we conducted each replication attempt across two distinct data sets whenever possible. Participants were recruited from psychology department research pools at a large southeastern U.S. university (Sample 1; n = 774) and a large southwestern U.S. university (Sample 2; n = 594). Demographics are described in Table 1 . Both studies were approved by an institutional review board, and students received research participation credits for participating.
Measures
Alcohol consumption. Alcohol consumption was measured with a modified version of the Daily Drinking Questionnaire (Collins et al., 1985) . Participants indicated how much (and for how long in Sample 2) they drank during a typical week in the past 30 days using a 7-day grid from Monday to Sunday. We summed numbers of standard drinks consumed on each day of the typical drinking week.
Alcohol-related consequences. ARC were assessed using a checklist version of the Brief Young Adult Alcohol Consequences Questionnaire (B-YAACQ; Kahler et al., 2005) , where participants checked a box for each ARC that they experienced in the past month (e.g., "While drinking, I have said or done embarrassing things," "I have felt badly about myself because of my drinking"). We summed items to create a measure reflective of the number of distinct ARC experienced in the past 30 days. Because of experimenter error in Sample 2, two items were given as one item, resulting in a 23-item version of the measure. Data were analyzed including/excluding this compound item, and no differences were found in the pattern of results.
Protective behavioral strategies. Past-month PBS use was assessed with the 15-item Protective Behavioral Strategies Survey (PBSS; Martens et al., 2005 ) measured on a 6-point response scale (never, rarely, occasionally, sometimes, usually, and always) . We changed a previously reverse-coded item ("drink shots of liquor") to be consistent with the remaining items ("avoid drinking shots of liquor"). Three subscales identified in previous work include Limiting/Stopping Drinking (7 items), Manner of Drinking (5 items), and Serious Harm Reduction (3 items). Alphas ranged from .76 to .89 across subscales and samples.
Drinking motives. Drinking motives were assessed using the 20-item Drinking Motives Questionnaire-Revised (DMQ-R; Cooper, 1994) in Sample 1, which assesses four reasons for drinking (social, conformity, enhancement, and coping), and the 28-item Modified Drinking Motives Questionnaire-Revised (M-DMQ-R; Grant et al., 2007) in Sample 2, which splits the original coping motives facet into coping with anxiety and coping with depression (i.e., five facets instead of four facets). Consistent with Grant et al.'s recommendations, we used the social subscale from the DMQ-R (Cooper, 1994) . For both measures, respondents used a 5-point response scale (1 = never/almost never, 5 = almost always/always). Alphas ranged from .79 to .95 across subscales and samples.
Replication attempt 1
In a sample of 1,592 heavy drinking college students from two universities, LaBrie et al. (2011) examined the extent to which PBS use mediated the associations between drinking motives and alcohol consumption. Within their structural equation model (SEM), drinking motives were modeled as a latent variable with four drinking motives (i.e., social, coping, enhancement, and conformity) as manifest indicators; PBS use was modeled as a latent variable with the three PBSS subscales as manifest indicators; and alcohol consumption was modeled as a latent variable with drinks per week, hours per week drinking, and days per month drinking as manifest indicators.
The researchers found that PBS partially mediated the association between drinking motives and alcohol consumption, such that higher drinking motives predicted lower PBS use and lower PBS use predicted higher alcohol consumption. Invariance analyses across subsamples of gender and race revealed that PBS use largely mediated the relationship between drinking motives and alcohol consumption in all demographic subsamples.
Statistical analyses
Given that Sample 2 was the only data set that assessed hours per week drinking, we were only able to attempt to replicate findings from LaBrie et al. (2011) in this sample. Consistent with the exclusionary criteria from the LaBrie et al. study, our analytic sample included only individuals who reported engaging in at least one heavy drinking episode (e.g., four/five or more drinks for females/males in a 2-hour period) in the previous month (N = 401). We assessed "days per month" drinking using one open-ended item asking, "How many days did you drink alcohol during the past month?" whereas LaBrie and colleagues used one item on a 7-point response scale (0 = I do not drink at all, 2 = twice a week, 4 = four times a week, 7= every day), "How many days of the week did you drink alcohol during the past month"? Whereas they used the four-facet DMQ-R (Cooper, 1994) to assess drinking motives, we used the five-facet M-DMQ-R (Grant et al., 2007) . Last, we measured PBS use on a 6-point response scale, as compared with their 5-point response scale.
To evaluate overall model fit, we used model fit criteria suggested by Hu and Bentler (1999) including the comparative fit index (CFI) > .95, Tucker-Lewis Index (TLI) > .95, root mean square error of approximation (RMSEA) < .06, and standardized root mean square residual (SRMR) < .08. We examined the total, direct, and indirect effects of each predictor variable on outcomes using bias-corrected bootstrapped estimates (Efron & Tibshirani, 1993 ) based on 10,000 bootstrapped samples, which provides a powerful test of mediation (Fritz & MacKinnon, 2007) and is robust to small departures from normality (Erceg-Hurn & Mirosevich, 2008) .
Parameters were estimated using maximum likelihood estimation, and missing data were handled using full information maximum likelihood, which is more efficient and has less bias than alternative procedures (Enders, 2001; Enders & Bandalos, 2001) . Statistical significance was determined by 95% bias-corrected bootstrapped confidence intervals that do not contain zero.
We examined bivariate correlations among all study variables as a function of gender (consistent with LaBrie et al., 2011) and implemented SEM using Mplus 7 (Muthén & Muthén, 1998 to test the mediation model. We combined the items of coping with depression and anxiety motives together to create a single coping motives variable, and the error terms of coping and conformity motives were allowed to covary. We standardized the drinking measures before entry into the model.
Results: Replication Attempt 1
In the full sample, the bivariate relationships between drinking motives and alcohol consumption variables were identical in direction and similar in strength to the results reported by LaBrie et al. (2011) . For females, the bivariate relationships between PBSS subscales and alcohol consumption variables were identical in direction and similar in strength to the results reported by LaBrie et al.; however, among males none of the PBSS subscales were significantly correlated with alcohol consumption variables except drinks per week. Further, compared with LaBrie et al., we found a pattern of inconsistent correlations between drinking motives . Surprisingly, the indirect effect of drinking motives on alcohol consumption via PBS use was not statistically significant (indirect = .04, 95% CI [-.00, .08]).
Discussion: Replication Attempt 1
All associations between drinking motives, PBS use, and alcohol consumption were in the same direction in the present study as reported by LaBrie et al. (2011) . Although there was consistency in mean scores for both studies and we replicated the direct effects found by LaBrie et al., the mediated effect was not statistically significant (i.e., drink-ing motives → PBS use → alcohol consumption). We did not use the exact same measures as used in the original study, and our analytic sample size (N = 401) was about a third of the sample size of the LaBrie et al. study (N = 1,592), resulting in substantially less statistical power to detect the mediation effect. Our results could suggest that other ways of modeling this mediation may be more robust to replication.
Replication attempt 2
In a sample of 254 drinking college students, Martens et al. (2007a) examined the extent to which PBS use mediated the associations between three types of drinking motives (i.e., social, enhancement, and coping motives) and alcohol consumption (measured by drinks per week) and ARC. Within their two SEM models, the three drinking motives were modeled as exogenous manifest variables, PBS use was modeled as a latent variable with the three PBSS subscales as manifest indicators, and both alcohol consumption and ARC were modeled as manifest (or composite) variables and examined in separate models.
The researchers found that PBS use partially mediated the associations between both social and enhancement motives and both alcohol outcomes, such that higher drinking motives predicted lower PBS use and lower PBS use predicted higher alcohol outcomes. However, PBS use did not signifi- cantly mediate the associations between coping motives and alcohol outcomes.
Statistical analyses
We attempted to replicate Martens et al.'s (2007a) findings across two data sets. Consistent with the exclusionary criteria from the Martens et al. study, our analytic samples included only college students who reported drinking at least one time in the past 30 days: Sample 1 (n = 539) and Sample 2 (n = 563). It is important to note small measurement differences between these studies.
First, we used the B-YAACQ (Kahler et al., 2005) in both data sets to assess ARC, whereas they used the Rutgers Alcohol Problem Index (RAPI; White & Labouvie, 1989) . Further, whereas they used the Drinking Motives Questionnaire (Cooper et al., 1992) to assess drinking motives, we used the DMQ-R (Cooper, 1994) in Sample 1 and the M-DMQ-R (Grant et al., 2007) in Sample 2. Although the M-DMQ-R splits coping motives into depression and anxiety facets, to be more consistent with Martens et al., we created a single coping motives composite score.
Consistent with Martens et al. (2007a) , we conducted bivariate correlations to examine the associations among social motives, enhancement motives, coping motives, PBS use, alcohol consumption (measured as typical drinks per week), and ARC across both data sets. We used SEM (Mplus 7; Muthén & Muthén, 1998 to test the two proposed mediation models: (a) three drinking motives → PBS use latent variable → alcohol consumption and (b) three drinking motives → PBS use latent variables → ARC. For identification purposes, the path from the latent PBS variable to the stopping/limiting drinking indicator was set to 1, and the drinking motives were allowed to correlate in all models.
Results: Replication Attempt 2
Across both data sets, all three drinking motives were positively correlated with alcohol consumption and ARC. PBSS subscales were negatively correlated with both alcohol consumption and ARC. The only discrepancy came with regard to the correlations between drinking motives and PBSS subscales. In Sample 1, all three drinking motives were negatively correlated with the PBSS subscales, whereas in Sample 2, social and enhancement motives were negatively correlated with limiting/stopping drinking and manner of drinking, and coping motives were negatively correlated with serious harm reduction. Notes: CI = confidence interval; PBS = protective behavioral strategies. Significant effects are in bold for emphasis and were determined by a 95% bias-corrected bootstrapped CI (based on 10,000 bootstrapped samples) that does not contain zero. *Sample 2 used the five-factor version of the Modified Drinking Motives Questionnaire-Revised, and thus "drink to cope" values were calculated by combining both coping with anxiety and depression items.
Model 1 (alcohol consumption)
The SEM model in Sample 1 provided acceptable to good fit to the data based on most fit indices, CFI = .960, TLI = .919, RMSEA = .077 (90% CI [.053, .103]), SRMR = .034. Although the significant Model chi-square would suggest poor model fit, 2 (9) = 37.89, p < .001, the Model chi-square is highly sensitive to sample size (Jöreskog & Sörbom, 1993; Kline, 1998 ). The SEM model in Sample 2 provided poorer fit to the data based on all fit indices, Model 2 (9) = 58.03, p < .001, CFI = .893, TLI = .787, RMSEA = .098 (90% CI [.075, .123]), SRMR = .044. The total, total indirect, and direct effects for both data sets are summarized in Table 2 . PBS use did not significantly mediate the association between coping motives and alcohol consumption across both data sets.
Model 2 (alcohol-related consequences)
The SEM model in Sample 1 provided good fit to the data based on most fit indices, 2 (9) = 39.30, p < .001, CFI = .959, TLI = .917, RMSEA = .079 (90% CI [.055, .105]), SRMR = .033. The SEM model in Sample 2 provided poorer fit to the data based on all fit indices, 2 (9) = 64.18, .14] ). PBS use partially mediated the relationship between social motives and ARC in Sample 1 (indirect = .05, 95% CI [.01, .09]), but PBS use did not significantly mediate the association between coping motives and ARC across both data sets (Table 2) .
Discussion: Replication Attempt 2
In two independent samples, we were able to replicate most effects observed and reported by Martens et al. (2007a) . Specifically, we found support for PBS use to partially mediate the relationship between enhancement motives and alcohol outcomes (i.e., alcohol consumption and ARC) across both studies, and the relationship between social motives and alcohol outcomes in one study. Neither study found support for PBS use to mediate the relationship between coping motives and alcohol outcomes. Taken together, we have support for PBS use playing a role in the relationship between positively reinforcing motives and alcohol outcomes, but little evidence for PBS use as a mediator of the negatively reinforcing motives-alcohol outcomes relationship. These findings suggest students who tend to drink to enhance their mood and improve their social interactions appear to use fewer PBS, which may place them at risk for heavier, more problematic drinking.
Replication attempt 3
In a sample of 143 lesbian, gay, bisexual, and transgender (LGBT) college students, Ebersole et al. (2012) examined the extent to which PBS use mediated the influence of five specific drinking motives on ARC. All variables were modeled as manifest variables. In separate models for each drinking motive, the researchers found that PBS significantly mediated the pathways between enhancement motives and ARC as well as coping with depression motives and ARC, such that higher drinking motives predicted lower PBS use and lower PBS use predicted higher ARC. However, these effects were not found with the three other drinking motives.
Statistical analyses
Consistent with the exclusionary criteria from Ebersole et al. (2012) , our analytic sample included only traditional-age (18-to 25-year-old) college students who reported drinking at least one time in the past 30 days: Sample 1 (n = 449) and Sample 2 (n = 594). The most notable difference is that Ebersole et al. focused on LGBT college students, whereas we examined the mediation models in college students irrespective of sexual orientation. We used the B-YAACQ (Kahler et al., 2005) in both data sets to assess ARC, whereas they used the RAPI (White & Labouvie, 1989) . Further, in Sample 1, we used the four-facet DMQ-R (Cooper, 1994) instead of the five-facet M-DMQ-R (Grant et al., 2007) and, thus, were unable to distinguish coping with depression from coping with anxiety motives. We summed all items to create a total score for each variable of interest, examined bivariate correlations among all study variables, and tested the five proposed mediation models (four for Sample 1) using Mplus 7 (Muthén & Muthén, 1998 across both data sets.
Results: Replication Attempt 3
Across both data sets, each drinking motive was positively correlated with ARC, each drinking motive (except conformity) was negatively associated with PBS use, and PBS use was negatively correlated with ARC. The total, total indirect, and direct effects are summarized in Table  3 , and direct paths are shown in Figures 4 (Sample 1) and 5 (Sample 2). Consistent with Ebersole et al. (2012) , PBS use partially mediated the relationship between coping with depression motives and ARC in Sample 2 (indirect = .03, 95% CI [.01, .06]); the relationship between enhancement motives and ARC in Sample 1 (indirect = .07, 95% CI [.04, .11]) and Sample 2 (indirect = .06, 95% CI [.03, .09]); but not the association between conformity motives and ARC in either data set.
In Sample 1, PBS use partially mediated the relationship between overall coping motives and ARC (indirect = .06, 95% CI [.03, .09]). We also found significant effects that were not found by Ebersole et al.: PBS use partially mediated the relationship between social motives and ARC in Sample 1 (indirect = .07, 95% CI [.03, .10]) and Sample 2 (indirect = .05, 95% CI [.02, .08]), and PBS use partially mediated Notes: CI = confidence interval; PBS = protective behavioral strategies. Significant effects are in bold for emphasis and were determined by a 95% bias-corrected bootstrapped CI (based on 10,000 bootstrapped samples) that does not contain zero. *Sample 1 used the four-factor version of the Drinking Motives Questionnaire-Revised and thus "drink to cope" values are entered as coping with depression motives.
the relationship between coping with anxiety motives and ARC in Sample 2 (indirect = .03, 95% CI [.01, .06]).
Discussion: Replication Attempt 3
In two independent samples, we were able to replicate most effects observed and reported by Ebersole et al. (2012) . Specifically, (a) PBS use significantly mediated the associations between coping motives and ARC (overall coping motives in Sample 1, coping with depression in Sample 2), (b) PBS use significantly mediated the associations between enhancement motives and ARC (across both data sets), and (c) PBS use did not mediate the relationships between conformity motives and ARC (across both data sets). In addition, we found that PBS use significantly mediated the associations between social motives and ARC (across both data sets) and coping with anxiety and ARC (Sample 2), which was not found by Ebersole et al. Consistent with Martens et al. (2007a) , our results suggest that PBS use may be a mechanism through which both positively reinforcing (i.e., social and enhancement) motives relate to alcohol outcomes. In addition, we found that PBS use may be a mechanism through which coping motivesboth overall coping motives as well as coping with depression and coping with anxiety motives specifically-relate to ARC. Specifically, students who tend to drink for these specific motives appear to use fewer PBS, which may place them at risk for more problematic drinking.
There are several potential explanations for these discrepant findings. Ebersole et al. (2012) targeted LGBT individuals specifically, whereas we examined college students irrespective of sexual orientation. It is possible that sexual orientation moderates these indirect effects; however, we are unable to test this possibility directly. Because we had a substantially larger sample size, we may have detected these additional indirect effects given our higher statistical power. In the literature, there is inconsistent application of treating coping motives as a single construct and splitting it into coping with depression and coping with anxiety (Conrod et al., 2000; Grant et al., 2007) . Our results suggest that more research is needed to establish the construct validity of distinct coping motives and to disentangle these relationships across subpopulations of college student drinkers.
Overall Discussion
We sought to examine the associations among drinking motives, PBS use, and alcohol outcomes through the rep-lication of three published studies using two independent samples. Our primary aim was to assess the reliability of the evidence for PBS use as a mediator in the drinking motives-alcohol outcomes relationship. Given that these studies differed in their analytic approach, we attempted to closely match the statistical approach used in each of the original studies and then determine if a specific approach had higher replicability and conceptual clarity.
Across each replication attempt, the only indirect effect that did not replicate (in terms of statistical significance) was the association between a single drinking motives latent variable and an alcohol use latent variable via a PBS use latent variable (LaBrie et al., 2011) , which was the one case in which our study had less statistical power than the original study. Although a larger sample size likely would have resulted in finding a significant indirect effect, the results from our other replication attempts provide evidence against examining a single latent variable with drinking motives subscales as indicators. Specifically, when examining drinking motives separately, they demonstrated differential relationships with PBS use and alcohol outcomes, suggesting that examining a single drinking motives variable could obfuscate the true relationships between drinking motives and alcohol outcomes. Thus, based on conceptual clarity, we caution researchers against examining a single latent factor of drinking motives.
Despite differences in whether variables were examined as latent or manifest and the target population (i.e., college students in general vs.
LGBT college students), the key difference between the approach used by Martens et al. (2007a) and Ebersole et al. (2012) is that the former examined the indirect effects of each drinking motive on alcohol outcomes via PBS use while controlling for other drinking motives, whereas the latter examined each drinking motive in separate models. Thus, the former examined unique indirect effects via PBS use, whereas the latter examined total indirect effects via PBS use. This difference is more than a statistical nuance. We have stronger evidence that positively reinforcing drinking motives are related to using fewer PBS based on Replication 2, given that these effects remained when controlling for other drinking motives (i.e., ruled out more third-variable explanations). As the total indirect effects of coping motives on alcohol outcomes via PBS use in Replication 3 did not control for other drinking motives, these associations may be due entirely to the correlations between coping and positively reinforcing motives.
It is important to note that the indirect effects of drinking motives on alcohol outcomes via PBS were relatively weak compared with the total and/or direct effects of drinking motives on alcohol outcomes. Thus, despite some evidence that PBS use can help explain how drinking motives relate to alcohol outcomes, our results suggest that other variables are needed to fully explain why drinking motives are differentially related to alcohol outcomes.
Although there are alternative explanations, the observed negative associations between enhancement motives and PBS use may reflect a perceived conflict in the minds of college students who view heavier, less controlled drinking as maximizing the mood-enhancing effects of alcohol use. In other words, some college students may underutilize PBS based on their reasons for drinking, especially those who are drinking to enhance their mood. Thus, clinicians may want to recommend to these clients that using alcohol to enhance mood is not in conflict with drinking safely, and/or that using PBS to prevent negative consequences from drinking can be a strategy to drink moderately and enhance one's mood.
Although multiple studies have confirmed the three-factor structure of the PBSS (e.g., Martens et al., 2007b; Pearson et al., 2012a) , some researchers have found support for a two-factor (Madson et al., 2013) or four-factor solution (Walters et al., 2007) . Although we know of no studies finding a singlefactor solution for the PBSS, each of the studies reviewed above used either a single total score or latent variable with PBSS subscales as indicators, which again could obfuscate the true relationships among PBS use and alcohol outcomes.
Consistent with LaBrie et al. (2011), the Serious Harm Reduction subscale had a low factor loading on the PBS latent factor (.35), further suggesting that a single factor model is not ideal. Second-order models in SEM are appropriate when assessment instruments assess several related constructs, each measured by multiple items that are hypothesized to be accounted for by at least one higherorder construct (Chen et al., 2005) . By using a second-order factor model within an SEM framework, one could examine whether the higher-order latent PBS variable accounts for indirect effects, or whether the lower-order PBS subtypes account for these relationships. In the studies discussed in this article, insufficient information is reported to assess the appropriateness of this approach. Of particular concern is the LaBrie et al. (2011) replication attempt where there were differences in the correlations among study variables by gender, implying a lack of measurement invariance across gender.
As were the original studies that we attempted to replicate, the present study was limited to the use of cross-sectional data and, thus, was unable to test a true mediation model. Longitudinal data are required to demonstrate temporal precedence, and experimental data are required to rule out third-variable explanations to make causal inferences. Thus, future research is needed to identify to what extent there are causal effects of drinking motives on alcohol outcomes and whether use of PBS can help explain these effects.
Some considerations while interpreting the present findings include (a) small differences in measurement strategies, (b) incongruous sample characteristics in replication attempt 3, (c) smaller sample size in replication attempt 1, and (d) demographic differences between our samples and the original samples of the three prior studies.
Overall, our replication attempts should highlight that apparent substantive discrepancies across studies on the mediating role of PBS can be largely attributed to methodological differences, specifically statistical decisions. We found the strongest evidence for PBS use partially mediating the association between enhancement motives and alcohol outcomes, but additional longitudinal/experimental research controlling for other factors is needed. Although PBS use may play a role in the associations between drinking motives and alcohol outcomes, it is clear that other factors are needed to fully explain these relationships.
